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Synthesis of Thin films:
The GNRs formed after (0.5 M K 2 SO 4 ) treatment of MWCNTs was highly dispersible in DMF (1.2 mg/ml) and thin films were prepared on PTFE filter membranes (Rankem) through vacuum filtration to measure the optical transparency and sheet resistance of GNR. The PTFE membranes with GNRs films were subsequently pasted onto a PET substrate. The thickness of the film was carefully controlled by varying the volume of dispersed GNRs. For example, vacuum filtration of 5 and 10 ml of GNRs dispersion yielded ~20 and 40 nm graphene films on PET respectively. A Pressure of 0.5 Torque was applied for 20 minutes at 120 °C using a Carver press to assure that the GNRs films firmly stuck to the PET substrate. This occurred primarily due to van der Waals interactions. The transparency of the graphene films was characterized using the UV/VIS spectroscopy (Perkin Elmer Lambda 20) and the electrical conductivity was measured using the four-point probe method. To reduce the contact resistance between the probes and the film surface, the samples were coated with Au at the positions of probe contact. Figure S3 , the importance of both co-intercalation potassium and sulphate or nitrate in the unzipping process is implicit. Table S1 in an unexpected manner. Although the exact reasons are not clear due to the intricacies associated with modulating the electrostatic, solvation and van der Waals interaction by changing ionic strength, conductivity, solvation energy, viscocity etc, this indicates that an approximately constant macroscopic distribution of intercalant is required in the intergallary space when the total intercalate uptake is only 0.5 M of its saturation value to provide sufficient mobility. However, while using very dilute solution of K 2 SO 4 (i.e. 0.01 M and 0.1 M), exfoliation occurs only at a much lower rate (72 h). The yield of GNRs for 0.01 M and 0.1 M K 2 SO 4 are ~42% and ~53%, respectively. The low exfoliation efficiency of CNTs in diluted K 2 SO 4 is most likely due to the inefficient intercalation of anions and potassium. The effect of concentration for different counter-ions is summarized in Table S2 . As proved form TEM and XRD (figure 2, and 3a respectively) data that co-intercalent along with K + is an essential prerequisite for the proper exfoliation of MWCNTs, these results in to partial unzipping leaving a large number of unaffected tubes in the case of both KOH and H 2 SO 4 .
X-ray photoelectron spectroscopy (XPS)
X-ray photoelectron spectroscopy (XPS) is used to analyse the elemental composition and carbon bonding configurations in GNRs and pristine MWCNTs. The XP spectra show the presence of carbon and negligible percentage of oxygen indicating oxidation-free GNRs. This is further confirmed by the deconvoluted XP spectrum of C1s as shown in Figure 3c The average sheet resistance of the transferred GNR films measured using the four-point probe method (Figure 4g ) was 16.0 and 8.2 kΩ cmsq -1 for 20 and 40 nm GNRs films, which is comparable to the values reported for CVD grown graphene. [19] After thermal annealing of the GNRs films at 200 °C for 30 min in Argon atmosphere the sheet resistance decreased dramatically to 5 and 3.8 kΩ sq -1 respectively. This change might be ascribed to improved film quality by the evaporation of the solvent (DMF) and also perhaps of better inter-particle cohesion. Also the average sheet resistance was determined to be 18 and 9 kΩ sq -1 for 20 and 40 nm GNRs films respectively prepared using 0.5 M KNO 3 and the transparency of same films are indicated for comparison in Figure 4 g. This is comparable to that of the CVD based graphene and there is also further scope for the improvement in the transmittance maintaining similar conductivity. Figure S6 : Light polarized microscopy image of the transferred GNRs films on PET substrate prepared using 0.5 M KNO 3 showing interconnecting network of GNRs array.
